Abnormal co-contraction in yips-affected but not unaffected golfers: Evidence for focal dystonia C.H. Adler, MD, PhD; D. Crews, PhD; J.G. Hentz, MS; A.M. Smith, PhD; and J.N. Caviness, MD Up to 30% of golfers develop the yips, an inability to complete a golf stroke, most often affecting short putts, which worsens with anxiety.
first putter movement, through to at least 2 seconds after the ball was hit.
Results. There was no difference in age or current handicap, but yips-affected golfers had better "best" handicaps and had been golfing for longer than yips-unaffected golfers (table). Prior to putting no abnormal movements were found. During putting two yips-affected golfers reported feeling the yips, yet all yips-affected golfers appeared to have a visible jerk or twist of the wrist or forearms. There were no differences between groups in right or left forearm EMG activity being dominant, wrist flexor vs wrist extensor activity being dominant, or whether there was phasic flexor or extensor bursting. At 200 msec prior to impact of the putter with the ball there was co-contraction of wrist flexor and extensor muscles in 5/10 of the yips-affected golfers (in all putting conditions) and 0/10 of the yips-unaffected golfers (p ϭ 0.06, exact McNemar test). The rest of the golfers had either no specific pattern or had reciprocal wrist flexor and extensor activity (6/10 yips-unaffected vs 3/10 yips-affected). SEP data revealed significant (one electrode) or trend (two electrodes) to higher amplitude N30 waves in the yips-affected group (see table) .
There was a trend for yips-affected co-contracting golfers to be older, have higher handicaps, have yips for fewer years, make fewer putts, and have a greater degree of error in missing the putts than the non-co-contractors.
Discussion. Electrophysiologic analysis of age-and handicapmatched yips-affected vs yips-unaffected golfers found 5/10 yipsaffected and 0/10 yips-unaffected golfers have wrist flexor/ extensor co-contractions, even with just two of the yips-affected golfers having symptoms during testing. As co-contraction is a hallmark of dystonia, 5 the yips appears to be a movement disorder, such as a task-specific dystonia, in some golfers. The SEP results may also support the yips being a focal dystonia. 6 Other explanations for the co-contraction might include another abnormal movement physiology or a phenomena called "double pull" in which agonists and antagonists apparently co-contract when under conditions of high arousal (although not studied with electrophysiology). As the co-contracting golfers golfed longer and had lower handicaps they were likely not anxious and 3/5 lacked a subjective feeling of the yips.
Limitations in this study include its small size, laboratory and not golf course location, and unblinded data collection and analysis. Despite these limitations, the results suggest some cases of Values are mean (SD).
SEPs ϭ somatosensory evoked potentials. L and R refer to side of median nerve stimulation.
the yips are organic and further study on a golf course or under anxiety-provoking conditions is warranted. A better understanding of the yips may lead to advances for other task-specific disorders. Chediak-Higashi syndrome (CHS) is a rare autosomal-recessive lysosomal storage disorder caused by mutations of the lysosomal trafficking regulator gene (LYST) on chromosome 1q42. The disease is characterized by partial oculocutaneous albinism, immunodeficiency, peroxidase-positive granules in leukocytes and giant granules in other tissues (e.g., neurons, astrocytes), and neurologic disturbances. There are two distinct clinical patterns. In the childhood form, the hematologic system is affected with immunodeficiency, frequent bacterial infections, and an accelerated lymphoproliferative phase followed by early death. Neurologic signs and symptoms are uncommon. [1] [2] [3] In the adult form of CHS, which occurs between late childhood and early adulthood, hematologic dysfunction is milder and neurologic signs and symptoms are more prevalent: dementia, pyramidal and spinocerebellar signs and symptoms, peripheral polyneuropathy, and a parkinsonian syndrome. 2, 3 The pathophysiology of the neurologic manifestations is still unknown.
Presynaptic dopaminergic pathology in
Case report. A 22-year-old man was admitted to the Neurology Department because of progressive gait disturbance for 2 years. From childhood he had had partial albinism of the eyes and a convergent strabismus. During childhood and adolescence, infections often developed and a coagulation disturbance led to frequent bleeding.
The general examination revealed oculocutaneous albinism and pes cavus. He had a masklike face plus rigidity of the neck and all extremities; there was no tremor. Saccadic pursuit was present. The patient also presented with paraparesis, which was pronounced distally and on the left side. Deep tendon reflexes were diminished in the arms and absent in the legs. Babinski sign was positive on both sides. Except for reduced vibratory sensation at the ankles, findings from sensory examinations were normal. A stumbling gait caused frequent falls. Neuropsychological tests of memory (immediate and later recall), visuomotor speed, verbal fluency, and constructive abilities, and others were all clearly pathologic. His Mini-Mental State Examination score was 25/30 points.
The blood smear showed peroxidase-positive granules within lymphocytes and neutrophils. The hemogram depicted neutropenia, the bleeding time was delayed to 300 seconds (normal 94 to 193). Spontaneous migration and chemotactic activity of neutrophils and fluorescence-activating cell scanning (FACS) analysis of leukocytes were normal. Tibial nerve somatosensory evoked potentials to the left leg were delayed (P 40 after 51.2 msec). Sensory and motor nerve conduction studies were normal beside both sural nerves where no action potential could be elicited.
Brain MRI and EEG were normal. Disturbed presynaptic dopaminergic circuitry was demonstrated by markedly reduced binding in [
123 I]N-omega-fluoropropyl-2beta-carbomethoxy-3beta-(4-iodophenyl)nortropane (FP-CIT) SPECT on both sides (figure 1a) on visual analysis. 4 On iodobenzamide (IBZM) SPECT, the quotient of the region of interest was calculated. 5 It was marginally lowered (left side: 1.47; right side: 1.45; normal reference: 1.54 Ϯ 0.05). After an L-dopa test (250 mg), the patient improved from 24 to 8 points in selected areas (handwriting, speech, facial expression, rigidity, postural stability, body bradykinesia) of the Unified Parkinson's Disease Rating Scale. We initiated continuous L-dopa therapy, and the patient's condition stabilized. After 1 year of treatment, he stopped taking the medication and became rap- idly dependent on a wheelchair. Once he recommenced taking L-dopa, he could walk again. To improve compliance, we switched to a long-lasting dopamine agonist (cabergoline) that had the same effect as L-dopa. Over the course of 2 years, no changes were observed in clinical signs and symptoms or in the results of technical examinations.
Discussion. The diagnosis of CHS in our patient was established by demonstration of peroxidase-positive granules within leukocytes according to the diagnostic criteria.
1,2 All other hematologic tests (FACS, bleeding time, neutrophil function) were compatible with the diagnosis of CHS.
Neurologically, our patient had mental retardation, a parkinsonian syndrome, pyramidal signs, and mild polyneuropathy. SPECT results indicate a presynaptic disturbance of the dopaminergic circuitry in CHS, a result that is compatible with the successful dopamine treatment. There were no clear signs of a postsynaptic disturbance (IBZM SPECT). In one patient with CHS, abnormal T2*-weighted MRI findings with a broad band of high-intensity signal in the substantia nigra on one side were described. The MRI of our patient was normal, as mentioned in another CHS case. 2 One postmortem study detailed large clumped, irregular melanin granules within the substantia nigra, and an association of these granules with dysfunction of the substantia nigra was hypothesized. 6 The possible existence of such granules could be the cause of the presynaptic disturbance of dopaminergic pathways in our patient.
Effect of stress related to the 9/11/2001 terror attack on seizures in patients with epilepsy

Pavel Klein, MB, BChir; and Leonie van Passel, MD
Stress 1 facilitates seizures in patients with epilepsy. The frequency with which this occurs is uncertain. Estimates range widely, from 14 to 67% of patients affected, 1-5 mainly because there is no uniform definition of stress. One way of bypassing the problem of the definition of stress is to examine the effects on seizures of an event that is generally recognized as stressful. The 9/11/2001 terrorist attack was such an event in the United States. In the current study, we examined the effect of 9/11 attack-related emotional stress on seizures among patients with epilepsy in an area directly involved in one of the attacks, Washington, DC, by comparing seizure frequency before and after the attack. In addition, because we had studied the association of subjectively perceived stress with seizures in the same patients before 9/11, we compared the change in seizure frequency following 9/11 with patients' own assessment of stress as a seizure precipitant.
Methods. Cognitively normal adult patients with epilepsy seen consecutively in the Georgetown University Hospital (GUH) Epilepsy Clinic between 9/12 and 12/20/01 were evaluated. GUH is 3 miles from the Pentagon, the Washington target of the 9/11/ 2001 attack. Greater Washington area residents present in the area on the day of the attack who had kept seizure diaries for Ն3 months before and 1 month after the attack and had had one or more seizures during the last 2 years were included in the study. Patients with nonepileptic seizures were excluded. Patients interviewed before 10/10/2001 were reinterviewed later in the study.
Seizure frequency was assessed using seizure diaries. Average monthly seizure frequency during 3 months before 9/11 was compared with seizure frequency during the month after 9/11. Seizure exacerbation was defined as a Ͼ50% increase in seizure frequency. Patients completed a questionnaire rating the severity of emotional stress (absent, mild, moderate, or severe) experienced during and after the attack. Additional questions addressed sleep deprivation, antiepileptic drug change, noncompliance, drug use, and menstruation.
Fifty-six of 66 (85%) patients had participated in a previous study of the effect of stress on epilepsy in which the frequency and timing of seizures after subjectively perceived change in stress level were assessed using a questionnaire. 3 This questionnaire was administered to all patients in the current study.
Results. Sixty-six patients met the inclusion/exclusion criteria. Age ranged from 18 to 77 years. Forty-four of 66 (66%) patients were women. Ninety-one percent of patients had localization-related epilepsy, and 9% had idiopathic generalized epilepsy. Forty-five percent of patients had refractory epilepsy.
Twenty-eight of 66 patients (42%) felt stressed by the attack: 13 (19.6%) mildly, 11 (16.6%) moderately, and 4 (6%) severely so (table). Six patients were directly affected by the attack (e.g., a
Additional material related to this article can be found on the Neurology Web site. Go to www.neurology.org and scroll down the Table of Contents for the May 24 issue to find the title link for this article. In patients stressed by 9/11 8/28 (29)
In patients not stressed by 9/11 0/38 (0)
In patients directly affected by 9/11 4/8 (50)
In patients with "stress-related seizures"* 7/45 (16)
In patients without "stress-related seizures"* 1/21 (5) * "Stress-related seizures": Patients used a questionnaire to evaluate the percentage of their seizures that occurred in association with stress. Fifty six of 66 (85%) patients filled out the questionnaire before 9/11/01 and 10 after 9/11. Patients were defined as having "stress-related seizures" when they estimated that Ͼ10% of all their seizures occur after a perceived change in stress level.
family member died during the attack or the patient was in a building threatened during the attack). Eight (12%) patients experienced seizure worsening during the month after 9/11 compared with the average monthly seizure frequency during the 3 months before 9/11. The average seizure frequency of patients stressed by 9/11 for the 3 months before 9/11 was 1.44 seizures/patient/month compared with 2.08 seizures/ patient during the month after 9/11 (p ϭ 0.18, Wilcoxon twosample test). Clinical features of patients with seizure exacerbation are presented in table E-1 on the Neurology Web site at www.neurology.org.
Eight (29%) of the 28 patients stressed by the attack had seizure exacerbation compared with 0 of 38 patients not stressed by the attack (Fisher exact test, p ϭ 0.0005) .
Four of eight (50%) patients with seizure exacerbation were directly affected by the attack vs 2 of 58 patients without seizure exacerbation (p ϭ 0.001). Leaving out patients directly affected by 9/11, 4 (14%) of the 28 patients stressed by the attack had seizure exacerbation compared with 0 of 38 patients not stressed by the attack (p ϭ 0.028).
Forty-five of 66 (68%) patients perceived their seizures to be stress related ("stress-related seizures") in Ն10% of all seizures and 35% of patients in Ͼ50% of all seizures. Seven of 45 patients with stress-related seizures experienced seizure exacerbation after 9/11 compared with 1 of 21 patients with non-stress-related seizures (p ϭ 0.26).
Discussion. Our study indicates that a stressful event is associated with seizure exacerbation only in a small proportion (12%) of exposed patients with epilepsy, but in a higher proportion (29%) of patients stressed by the event and in 50% of patients directly affected by the event. Our finding is similar to those from two previous studies of seizures during a uniformly recognized stressful event. Eight percent of patients exposed to missiles attacks in Israel during the 1991 Gulf War experienced increased seizure frequency. Twenty-six percent of patients experienced seizure exacerbation during a flood in Holland. 6, 7 By contrast, 33 to 65% patients attribute seizures to stress in reports that use subjective patient evaluation without definition of stress. [1] [2] [3] [4] In our study, seizure exacerbation after 9/11 was unrelated to whether or not patients had previously thought their seizures were exacerbated by stress. However, given our finding that a greater proportion of patients stressed and directly affected by 9/11 (50%) experienced seizure exacerbation than the proportion of patients stressed by 9/11 but not directly affected by the events (14%), it is possible that magnitude of stress may be important in determining whether or not stress is associated with seizure exacerbation.
We conclude that stress can exacerbate seizures in a minority of patients with epilepsy.
Ictal cardiorespiratory arrest in Panayiotopoulos syndrome
A. Verrotti, MD; C. Salladini, MD; D. Trotta, MD; G. di Corcia, MD; and F. Chiarelli, MD
Panayiotopoulos syndrome (PS) is a syndrome of childhood susceptibility to benign autonomic seizures and affects approximately 6% of children with nonfebrile seizures. [1] [2] [3] [4] The clinical features are infrequent, often single, focal seizures comprising autonomic symptoms; behavioral changes; and other ictal clinical manifestations. Half of the seizures progress to become generalized; two thirds occur during sleep. The seizures can last 5 to 15 minutes, but some are prolonged, lasting hours, constituting autonomic status epilepticus (ASE). 5 Even after severe seizures, the patient recovers within a few hours. Prognosis is excellent. Remission usually occurs within 1 to 2 years from onset. EEG is characterized by multifocal spikes that predominate in the posterior regions. 4, 6 Ictal EEG shows frontal or posterior onset. 4, 5, 7 Ictus emeticus (nausea, retching, and vomiting) is the most prominent autonomic symptom. 4, 5 Other mild autonomic manifestations include pallor, flushing or cyanosis, mydriasis or miosis, cardiorespiratory and thermoregulatory alterations, bladder or bowel incontinence, hypersalivation, and abnormal intestinal motility. 4, 5 We present a patient with severe ASE and cardiorespiratory arrest to illustrate that, although PS seizures are usually benign with eventual remission, affected children may have severe and potentially fatal seizures.
Case report. The patient is a 6-year-old first child of nonconsanguineous parents. He was born at term after an uneventful pregnancy, and his psychomotor development was normal. Personal and family history is unremarkable.
The seizure occurred while traveling in a car with his parents. He fell asleep but woke up a half hour later complaining of feeling sick and having frontal headache. He then vomited and had visual hallucinations. Subsequently, his eyes deviated to the right and he became pale, unresponsive, and flaccid with incontinence of urine and feces. He vomited again. On arrival to a hospital emergency department after 50 minutes from onset, he was apneic, with no pulse and dilated unresponsive pupils.
He was resuscitated, intubated, mechanically ventilated, and then transferred to the intensive care unit with a diagnosis of ASE. Two hours later, he became responsive and gradually recovered without any neurologic deficit.
Neurologic examination, brain MRI, EKG, and echocardiogram were normal. The EEG showed high-amplitude, right-sided occipital spikes (figure). Two follow-up EEGs, 3 days and 9 months later, showed multifocal high-amplitude sharp-wave complexes mainly in the bioccipital regions. The spikes were accentuated by sleep.
On follow-up 9 months after the seizure, he is well and unmedicated and has no seizures or any other abnormality.
Discussion. This child had a single ASE seizure typical of PS in all aspects but with severe cardiorespiratory symptoms.
Breathing and cardiac irregularities have recently been reported in PS, but these may be more common and severe than currently described. 4, 5 Brief apnea or heavy and irregular breathing occurs in 7%. 4, 5 Tachycardia is a consistent finding on ictal recordings. 4, 5, 7 One of 48 patients with PS had similarities to our case: a boy aged 3 years was dozing in his mother's car when he had a severe autonomic seizure with cardiorespiratory arrest later witnessed by a physician who resuscitated him. 4 The pathophysiology of autonomic seizures in PS is unclear. Autonomic seizures and ASE with the symptomatology and sequence as described by Panayiotopoulos are specific to childhood, although 10 to 20% may be due to lesional brain pathology. These seizures do not occur in adults. 4, 5 An explanation for this is that children are vulnerable to emetic and autonomic disturbances. It is likely that epileptic discharges from various cortical locations trigger a low threshold for child emetic centers and the hypothalamus, as illustrated with ictal EEG documenting a frontal or posterior origin at a stage of only autonomic manifestations.
4,5
Sudden deafness from stroke
V. Leussink, MD; P. Andermann, MD; K. Reiners, MD; W. Shehata-Dieler, MD; T. Günthner-Lengsfeld, MD; and M. Naumann, MD
Acute bilateral deafness often suggests a peripheral otologic disorder or psychogenic cause. Rarely, it is a rare symptom of bilateral temporal lobe infarcts 1 or vertebrobasilar system ischemia. 2 Case report. A 74-year-old right-handed woman had sudden onset of complete bilateral deafness, which was noticed by relatives but not the patient herself. Past medical history revealed arterial hypertension and a previous stroke with mild transient hemiparesis on the left side 5 years earlier with no long-term sequelae. The patient's relatives reported a long-standing mild hypoacusis pronounced on the left ear.
At neurologic examination, the patient was alert but did not respond to any verbal commands or environmental sounds, nor did she react to loud noises. She did not realize why her relatives had taken her to hospital. Spontaneous speech was fluent with a few phonematic paraphasias but poorly modulated. Except for brisker deep tendon reflexes on the left, the result of the previous stroke, no discoordination or motor or sensory deficits were detectable.
A complete otologic microscopic examination showed normal findings on the right side and evidence of a previous chronic middle ear inflammatory process on the left side. Pure tone and speech audiometry revealed no responses up to the upper limit of the audiometer output for pure tones at frequencies 125 to 8,000 Hz as well as for speech signals. Acoustic immitance measurements showed normal tympanograms on both ears. The ipsilateral stapedius reflex was present in all tested frequencies at intensities ranging between 90 and 105 db hearing level (HL) on the right side. On the left side, the ipsilateral stapedius reflex was absent most likely be explained by the chronic middle ear process. Auditory brainstem evoked response (ABR) elicted with rectangular clicks, 100 s/phase, showed normal waveform morphology and wave latencies at 80 db HL bilaterally. The ABR thresholds were at 60 db HL on both ears.
Bilaterally, amplitudes, latencies, and interpeak latencies were within normal limits for peaks I to V, presenting no abnormalities of the peripheral acoustic nerve or its pathways across the brainstem.
Diffusion-weighted cranial MRI showed an acute infarct of the left middle temporal lobe, and T2-weighted MRI displayed a contralateral residual defect most likely resulting from the previous infarct of the right middle cerebral artery ( figure, A and B) . Considerable hypometabolism in [
18 F]fluorodeoxyglucose (FDG) PET was visible in the left middle temporal, inferior frontal, and occipitotemporal gyri and in the right perfusion area of the middle cerebral artery (see figure, C) . A group of 10 healthy subjects served as control for these PET scan findings.
Figure. EEG shows high-amplitude, right-sided occipital spikes.
Within 7 days after onset of deafness, acoustic perception of sounds or noise and later of words gradually recovered. Two weeks later, there was a moderate bilateral hypoacusis that was more pronounced on the left ear. The speech reception threshold measured with the Freiburger Numbers Test was at 45 db HL on the right side and at 60 db HL on the left side. Speech discrimination scores tested using the Freiburger Monosyllabic Word Test were 30% on the right and 0% on the left ear. Neuropsychological testing now identified slight dyslexia and phonematic and semantic paraphasias, indicating moderate fluent aphasia.
Discussion. Here we present a case of sudden-onset cortical deafness due to bilateral infarcts of the temporal lobes. 3 At the cortical level, hearing is bilaterally represented, with each temporal lobe receiving a greater input from the contralateral ear. 4 The auditory cortex is symmetrically located in the posterior superior aspect of the temporal lobes, with the primary auditory cortex residing in the transverse temporal gyri of Heschl. We propose that deafness in our patient became clinically evident only because an acute small strategically relevant ischemic lesion in the left primary auditory cortex had occurred in addition to an old meanwhile clinically silent lesion of the contralateral temporal lobe with no apparent previous hearing deficit. The underlying acute lesion could be visualized by combined means of diffusionweighted MRI and FDG-PET, both sensitive tools to detect even subtle ischemic lesions of the brain at very early stages.
Whereas pure cortical lesions as the cause of central deafness are rare, brainstem lesions are more frequent. This is clinically relevant as deafness may represent a prodromal symptom of fatal basilar artery occlusion. 2 The prognosis of cortical deafness is variable. It may evolve to other syndromes 5, 6 such as "auditory agnosia" (impairment of the ability to interpret both verbal and nonverbal sounds, although the patient can hear them) and "word deafness" (pure inability to comprehend speech).
In conclusion, central deafness from stroke should be included in the differential diagnosis of acute hearing loss. Spontaneous intracranial hypotension (SIH) is characterized by CSF hypovolemia usually occurring secondary to a spontaneous breech in the spinal dura mater. While patients with SIH often recover spontaneously or with autologous epidural blood patch (EBP), up to 1/3 of patients fail to respond to repeated EBP. While surgical therapy can be curative in these cases if the leak can be localized, the cost, morbidity, and difficulty identifying the site of the CSF leak during surgery makes this option less than optimal. 1 We report a patient with a persistent symptomatic CSF leak who recovered following a percutaneous CT-guided fibrin glue injection at the site of a CSF leak. Case report. A 44-year-old nurse was evaluated for a 3-month history of chronic daily headache. Three months prior to presentation, the patient developed five discrete episodes of exertional headache over a 10-day period. Each episode resolved completely after a night's sleep. In between episodes, she was headache-free.
Figure. Old infarct in the territory of the right middle cerebral artery (T2-weighted MRI, arrowheads) (A) and acute ischemic lesion in the left auditory cortex (diffusion-weighted MRI, arrows) (B) with significant hypometabolism (red area; [ 18 F]fluorodeoxyglucose PET patient data compared with a group of healthy control subjects) (C).
Over the next week, she avoided physical activity and remained headache-free.
One week after the last episode of exertional headache, she spontaneously developed an occipital-nuchal headache that initially appeared by mid-afternoon but eventually began to appear shortly after rising in the morning. She remained bedbound and disabled with headache.
MRI of the brain with and without contrast, performed 1 month after headache onset, was normal. An empiric 15 mL autologous lumbar EBP provided relief for 24 hours. Subsequently a lumbar puncture, CT myelogram, and radionuclide cisternogram were reported to be normal except an opening pressure of 40 mm H 2 O. The patient underwent another 10 mL autologous lumbar EBP that provided headache relief for only 12 hours.
Three months after headache onset, the patient was evaluated at our institution. Physical examination was unremarkable as was the outside brain MRI. MRI of the spine revealed the spinal subarachnoid space to be markedly reduced circumferentially by prominent extra-arachnoid CSF collection surrounding the thecal sac. CT myelography confirmed the contraction of the thecal sac in the cervical and thoracic spinal canal and extravasation of contrast material from an extra-arachnoid fluid collection along the root sleeves of multiple cervical nerve (figure, A). After a 2-hour delay, a dense collection of contrast material was demonstrated outside of the thecal sac in the right neural foramen of T3-T4 with the patient in the right lateral decubitus position (figure, B).
After considerable discussion, the decision was made not to proceed with another EBP at the high thoracic spinal region. Under CT guidance, 3.5 mL of Tisseel (Baxter Healthcare Corp., Deerfield, IL) was injected, using an 18-guage needle, into the epidural space surrounding the T2 nerve root and theca. The procedure was repeated using 4 mL of Tisseel at the level of T3. The procedure was performed in the outpatient setting by a neurosurgeon (N.P.). Other than mild short-lasting axillary discomfort, the procedure was tolerated well and without complications. The patient's headache improved within hours after the procedure and disappeared within 24 hours. She has remained free from headache 6 months after the procedure.
Discussion. This report describes a patient with a spontaneous CSF leak presenting initially with exertional headaches with orthostatic features, followed by headaches that appeared in the afternoon (second half of the day headache) that gradually evolved into a persistent chronic daily headache. Delayed CT myelography demonstrated a CSF leak at the T3 level. After failure to respond to repeated EBP, CT-guided percutaneous injection with fibrin glue provided prompt and sustained relief of headache and associated symptoms.
Fibrin glue (also known as fibrin sealant) is a preparation that mimics the final stages of blood coagulation by forming a stable physiologic fibrin clot that can assist both hemostasis and wound healing. 2 There are recent reports of patients with spontaneous CSF leaks responding to targeted fibrin sealant injection at the site of a CSF leak in the cervical and thoracic region. 3, 4 CT-guided injection of fibrin glue at the site of a spinal CSF leak may obviate the need for surgery. Complete and long-lasting benefit has now been reported in five of seven treated cases, including this case. With more experience and appropriate patient selection, this technique may be an important alternative to surgical therapy for patients with intractable SIH secondary to persistent CSF leaks. 
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